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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the reduction of the thickness of a liquid crystal 
display device by disposing a light emitting element opposite to a light entering surface 
of a light guide body at an accurate distance and single-sided mounting the light 
emitting element on a printed circuit board together with other electronic components 
to reduce manufacturing man hours. 

SOLUTION: The light guide body 4 and the printed circuit board 5 are disposed on the 
rear of a liquid crystal panel 1, a LED 8 is penetrated through a through-hole 7 



penetrated in the printed circuit board 5 so that the light emitting part 8A of the LED 8 
is opposed to the light entering surface 4A of the light guide body 4 and mounted on one 
surface of the printed circuit board 5 together with other electronic parts 9. An electrode 
8B of the light emitting element 8 is bridged to the through-hole to be fixed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] it is the liquid crystal display equipped with the transparent material 
prepared between the liquid crystal display panel, the printed circuit board in which 
two or more electronic parts containing a light emitting device were mounted, and said 
liquid crystal display panel and said printed circuit board, and while said printed circuit 
board has a through tube, as for other electronic parts, said light emitting device 
projects the light-emitting part of said light emitting device from said through tube to 
the opposite side — making — being concerned — others — the liquid crystal display 
characterized by being mounted from the same side as electronic parts. 
[Claim 2] The light-emitting part of said light emitting device is a liquid crystal display 
according to claim 1 characterized by having projected to said transparent material 
side of said printed circuit board. 

[Claim 3] The floodlighting direction of said light emitting device is a liquid crystal 
display according to claim 1 or 2 characterized by being an almost parallel direction to 
the field of said printed circuit board. 

[Claim 4] Said printed circuit board is a liquid crystal display given in any of claims 1-3 
characterized by being a flexible printed circuit board they are. 

[Claim 5] It is the liquid crystal display characterized by being the liquid crystal display 
equipped with the transparent material prepared between the liquid crystal display 
panel, the printed circuit board in which the light emitting device was mounted, and 
said liquid crystal display panel and said printed circuit board, and for said light 
emitting device with the floodlighting direction almost parallel to the field of said 
printed circuit board penetrating said through tube, and mounting said printed circuit 
board while it has a through tube. 

[Claim 6] The liquid crystal display according to claim 5 with which the location of the 
edge by the side of said printed circuit board of the light-emitting part of said light 
emitting device is characterized by being almost equal to the location of the front face 
of said printed circuit board. 

[Claim 7] The liquid crystal display according to claim 5 or 6 characterized by the 

thickness of said transparent material being thinner than the thickness of said light 

emitting device of nosing from the through tube of said printed circuit board. 

[Claim 8] Said printed circuit board is a liquid crystal display given in any of claims 5-7 

characterized by being a flexible printed circuit board they are. 

[Claim 9] Said transparent material of said printed circuit board is a liquid crystal 



display with which it is characterized by connecting the electrode of said light emitting 
device, and the electrode of said electronic parts to said printed circuit board in the 
opposite side while having the through tube to which it is the liquid crystal display 
equipped with the transparent material prepared between the liquid crystal display 
panel, the printed circuit board in which two or more electronic parts containing a light 
emitting device were mounted, and said liquid crystal display panel and said printed 
circuit board, and said light emitting device penetrates said printed circuit board. 
[Claim 10] Said printed circuit board is a liquid crystal display according to claim 9 
characterized by being a flexible printed circuit board. 

[Claim 11] It is the liquid crystal display characterized by being the liquid crystal 

display equipped with the transparent material prepared between the liquid crystal 

display panel, the printed circuit board in which two or more light emitting devices 

were mounted, and said liquid crystal display panel and said printed circuit board, and 

for said two or more light emitting devices penetrating said through tube, and 

mounting said printed circuit board while it has two or more through tubes with an 

almost equal distance from the edge of said transparent material. 

[Claim 12] Said through tube and said light emitting device are a liquid crystal display 

according to claim 1 1 characterized by having a positioning means. 

[Claim 13] Said printed circuit board is a liquid crystal display according to claim 1 1 or 

12 characterized by being a flexible printed circuit board. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display equipped 
with the source equipment of a fill-in flash which has the transparent material which 
started the liquid crystal display, especially has arranged solid-state light emitting 
devices, such as a light emitting diode, on the side edge as the light source. 
[0002] 

[Description of the Prior Art] It is common to adopt the liquid crystal display which 
are power saving and a small light weight as the display device at small information 
terminals, such as a portable telephone and a Personal Digital Assistant. Some which 
installed the auxiliary lighting system in the tooth back or front face of what used 
outdoor daylight as a lighting means for visualizing the electronic latent image formed 
in the liquid crystal display panel, and a liquid crystal display panel are shown in this 
liquid crystal display. The auxiliary lighting system installed in the tooth back of a liquid 
crystal display panel was called the back light, and the auxiliary lighting system 
installed in a front face is called the front light. 

[0003] Although there are some which have the transparent material which has 
arranged the cold cathode fluorescent lamp on the side edge like a notebook 
computer with comparatively big display screen size as the light source for the 
auxiliary lighting systems of this kind of personal digital assistant, many solid-state 
light emitting devices, such as light emitting diode (LED) with little power consumption, 
are used for a portable telephone or small Personal Digital Assistants (the so-called 
PDA etc.). 

[0004] Drawing 1 1 is a perspective view which explains typically the whole auxiliary 
lighting-system configuration in the conventional small information terminal. In 
addition, this auxiliary lighting system is installed in the tooth back of a liquid crystal 
display panel. The liquid crystal display panel, the printed circuit board, etc. omitted 
illustration. The prism sheet 2 of two sheets is installed directly under a liquid crystal 
display panel, and the diffusion sheet 3, the transparent material 4, and the reflective 
sheet 10 are formed in order in the bottom of it. A reference mark 8 is a light emitting 
device which emits the white light, and, generally light emitting diode (LED) is used. 
Hereafter, this kind of light emitting device is explained as LED. 

[0005] Drawing 12 is the explanatory view of the example of installation structure of 
LED which is the light source of the auxiliary lighting system in the conventional small 
information terminal, and the sectional view where (a) met the top view and (b) met 
the A-A line of (a) is shown. For four, a transparent material and 4A of the side edge 



(henceforth a light entering surface) and 6 are [ a case (mold case) and 8 ] LED among 
drawing 12 . this example of structure — LED8 — the wall of a mold case — one 
piece — or two or more pieces are installed. Three pieces are arranged in this 
example. 

[0006] However, since a transparent material 4 and LED8 are what is included in a 
mold case as separate components with such a configuration, it is difficult for the wall 
of a mold case 6 to attach LED8 in a precision, and it is difficult to tend to change the 
distance of the light-emitting part (it is in the light entering surface of a transparent 
material, and the field which counters) of LED8, and light entering surface 4A of a 
transparent material 4, and to carry out the right pair of a light-emitting part and the 
light entering surface 4A of a transparent material 4. Therefore, the distribution of 
light which it is floodlighted from LED8 and carries out incidence to a transparent 
material 4 may become less uniform, and unevenness may occur in the display 
brightness of a liquid crystal display panel. This was set to one of the technical 
problems which should be solved from the former. 

[0007] Furthermore, since the wiring means for connecting with the power supply 
terminal (or power-source electrode) of the drive circuit mounted in the printed 
circuit board which does not illustrate the feeder to this LED8 since it is what 
attaches LED8 in a mold case 6 side is needed, it will become complicated like an 
assembler. This was also set to one of the technical problems which should be solved 
from the former. In addition, as what indicated this kind of conventional technique, 
JP,1 1-133426,A can be mentioned, for example. 
[0008] 

[Problem(s) to be Solved by the Invention] In order to solve the above technical 
problems, various proposals explained below have been made. Drawing 13 is a 
sectional view which explains typically the example of an important section 
configuration of the example of a proposal of the auxiliary lighting system in a small 
information terminal, is mainly concerned with the part of LED8 which is the 
transparent material 4 and light emitting device of an auxiliary lighting system, and 
shows it. With this configuration, LED8 which is made to approach or stick 
transparence resin to the end (side edge) of the transparent material 4 made suitable, 
and installs it in it is laid and mounted in a printed circuit board 5, and this printed 
circuit board 5 is installed in the tooth back of a transparent material 4. In addition, 
although there are a thing of the inflexibility constituted from a hard plate and a thing 
(the so-called flexible printed circuit board) constituted from a flexible sheet as a 
printed circuit board 5, both are collectively explained as a printed circuit board here. 



[0009] Since it is mounted in a printed circuit board 5 with an automatic mounting 
machine, LED8 can usually control the mounting position correctly. Moreover, it is 
fixed to the tooth back of the liquid crystal display panel which is not illustrated with a 
binder or a double-sided tape, and since the printed circuit board 5 is constituted so 
that it may connect with a liquid crystal display panel, the right pair of the 
light-emitting part 8A of LED8 can be correctly carried out to side edge 4A which is 
the light entering surface of a transparent material 4, and a transparent material 4 can 
install it in it. In addition, illustration is omitted although the reflective processing film 
or a reflective sheet is prepared in the tooth back of a transparent material 4. 
[0010] Drawing 14 is a sectional view which explains typically the example of an 
important section configuration of the liquid crystal display for explaining the trouble 
in drawing 13 , and is a sectional view explaining the arrangement relation between the 
printed circuit board and transparent material which mount LED as a light emitting 
device of an auxiliary lighting system especially, and a liquid crystal display panel. It is 
made close [ approach or ] to the side edge of the transparent material 4 installed in 
the tooth back of the liquid crystal display panel 1 , and LED8 is formed. Here, although 
a printed circuit board 5 is explained as a hard printed circuit board, it is the same 
even if it is a flexible printed circuit board. 

[0011] LED8 turns the light-emitting part 8A to the side edge of a transparent 
material 4, and is mounted in the printed circuit board 5. It points to the synchrotron 
orbital radiation floodlighted from light-emitting part 8A of LED8 in the direction 
almost parallel to the field of a printed circuit board 5. In the base of LED8, it has 
electrode 8B, and while LED8 is fixed to a printed circuit board 5 by connecting this 
electrode 8B to wiring of a printed circuit board 5, it connects electrically. And other 
electronic parts 9 are mounted in the component side of the above LED 8 of this 
printed circuit board 5, and the field of the opposite side. That is, a light emitting 
device 8 and other electronic parts 9 are mounted in the front flesh side of a printed 
circuit board 5, and this mounting method is called double-sided mounting. 
[0012] Drawing 15 is a sectional view which explains typically the example of an 
important section configuration of other examples of a proposal of the auxiliary 
lighting system in a small information terminal, and is a sectional view explaining the 
arrangement relation between the printed circuit board 5 and transparent material 4 
which mount especially LED8, and the liquid crystal display panel 1. LED8 mounted in 
a printed circuit board 5 is the same field as other electronic parts 9, and is mounted 
near the edge (light entering surface: side edge) of the printed circuit board 5 
concerned, and the mounting part of this LED8 is bent in the direction of the liquid 



crystal display panel 1 , and the side edge of the transparent material 4 by which that 
light-emitting part 8A was installed in the tooth back of the liquid crystal display panel 
1 in LED8 is countered like drawing 14 — as — contiguity — or it is made close and 
prepared. 

[0013] LED8 turns the light-emitting part 8A to the side edge (light entering surface) 
of a transparent material 4, is mounted in a printed circuit board 5, and it points to the 
synchrotron orbital radiation floodlighted from light-emitting part 8A in the direction 
almost parallel to the field of a printed circuit board 5, and it carries out incidence to 
light entering surface 4A of a transparent material 5. In the base of LED8, it has 
electrode 8B t and by connecting this electrode 8B to wiring of a printed circuit board 
5, it is fixed to a printed circuit board 5, and a light emitting device 8 is connected 
electrically. And other electronic parts 9 are mounted in the same field as the 
component side of the above LED 8 of this printed circuit board 5. In this example, a 
light emitting device 8 and other electronic parts 9 are mounted in the same field of a 
printed circuit board 5, and this mounting method has called them one side mounting. 
[0014] In addition, JP,2000-77724,A is one of those indicated the conventional 
technique relevant to mounting of LED to a printed circuit board 5. In this official 
report, there is no indication about a liquid crystal display. Moreover, although the 
mounting technology indicated by this official report aims at the whole thin 
shape-ization about mounting of a single light emitting device or a photo detector, the 
direction of luminous radiation of that light emitting device is a direction perpendicular 
to the field of a printed circuit board, and does not solve the technical problem at the 
time of carrying out incidence to a transparent material in a direction parallel to a 
printed circuit board which this invention considers as solution use. 
[0015] The following technical problems occur in the example of mounting of LED in 
the auxiliary lighting system concerning each above-mentioned proposal. For example, 
in double-sided mounting which made LED8 mounted in the printed circuit board 5 
shown in said drawing 14 other component sides and opposite sides of electronic 
parts 9, the mounting activity to a printed circuit board 5 becomes complicated, and 
needs the process mounted in two fields with an automatic mounting machine. 
Moreover, to use the printed circuit board 5 of one side mounting explained by drawing 
15 , it is necessary to bend the mounting part of LED8 and to make the light-emitting 
part 8A counter the side edge of a transparent material 4. Therefore, workability also 
falls by requiring a bending process, a crack etc. arises into a bending part, and a 
defect may be invited. Moreover, the thickness of an auxiliary lighting system will 
increase and thin shape-ized ****** of the whole liquid crystal display which carries 



an auxiliary lighting system as a result will check thin shapeHzation of a terminal. 
[0016] Furthermore, by each above-mentioned mounting approach, since LED is what 
is carried in the front face of the component side of a printed circuit board, there is a 
limitation in shortening and thin-shape-izing distance between the light-emitting part 
of LED, and the field of a printed circuit board. Since there is a light-emitting part of 
LED inside the mold side of the LED concerned, as for carrying out to below the size 
that carries out a right pair to the light-emitting part of a light emitting device, a limit 
has the thickness of a transparent material from the use effectiveness of exposure 
light. It had become the factor from which this also prevents thin shapeHzation of 
reduction of the thickness of an auxiliary lighting system, and the whole terminal 
carrying an auxiliary lighting system. 

[001 7] The purpose of this invention is to offer the liquid crystal display which enabled 
opposite to the light entering surface of a transparent material, without bending the 
printed circuit board concerned as the above-mentioned conventional technical 
problem is canceled and one side mounting of the light emitting devices, such as LED 
which constitutes an auxiliary lighting system, could be carried out with other 
electronic parts at the printed circuit board, reduced the manufacture man day, and 
attained thin shapeHzation. 
[0018] 

[Means for Solving the Problem] The basic thought of this invention for attaining the 
above-mentioned purpose equipped the printed circuit board which mounts a light 
emitting device with the through tube which penetrates the light emitting device 
concerned, and considered the light emitting device as the configuration which carries 
out one side mounting at this through tube. Moreover, the component side of the 
above-mentioned light emitting device was made into the same field as electronic 
parts besides the above. It will be as follows if the typical configuration of this 
invention is described. 

[0019] it is the liquid crystal display equipped with the transparent material prepared 
between (1), the liquid crystal display panel, the printed circuit board in which two or 
more electronic parts containing a light emitting device were mounted, and said liquid 
crystal display panel and said printed circuit board, and while said printed circuit board 
has a through tube, as for other electronic parts, said light emitting device projects 
the light-emitting part of said light emitting device from said through tube to the 
opposite side — making — being concerned — others — it is characterized by being 
mounted from the same side as electronic parts. 

[0020] In (2) and (1), the light-emitting part of said light emitting device is 



characterized by having projected to said light guide side of said printed circuit board. 
[0021] In (3), (1), or (2), the floodlighting direction of said light emitting device is 
characterized by being an almost parallel direction to the field of said printed circuit 
board. 

[0022] It sets they to be [ any of (4) and (1) - (3) ], and is characterized by said 
printed circuit board being a flexible printed circuit board. 

[0023] The above (1) By the configuration of - (4), the opposite arrangement of the 
light-emitting part of the light emitting device concerned can be carried out in the 
light entering surface of a transparent material, without bending the printed circuit 
board which mounted the light emitting device from the same side with other 
electronic parts in the part of a light emitting device, and a man day can be reduced. 
Moreover, the electrical installation of the printed circuit board and a liquid crystal 
display panel concerned becomes easy by using a flexible printed circuit board. 
[0024] It is the liquid crystal display equipped with the transparent material prepared 
between (5), the liquid crystal display panel, the printed circuit board in which the light 
emitting device was mounted, and said liquid crystal display panel and said printed 
circuit board, and said printed circuit board is characterized by for said light emitting 
device with the floodlighting direction almost parallel to the field of said printed circuit 
board penetrating said through tube, and mounting it while it has a through tube. 
[0025] In (6) and (5), the location of the edge by the side of said printed circuit board 
of the light-emitting part of said light emitting device is characterized by being almost 
equal to the location of the front face of said printed circuit board. 
[0026] In (7), (5), or (6), it is characterized by the thickness of said transparent 
material being thinner than the thickness of said light emitting device of nosing from 
the through tube of said printed circuit board. 

[0027] It sets they to be [ any of (8) and (5) - (7) ], and is characterized by said 
printed circuit board being a flexible printed circuit board. 

[0028] The above (5) Thin shape-ization is attained by the configuration of - (8). 
[0029] It is the liquid crystal display equipped with the transparent material prepared 
between (9), the liquid crystal display panel, the printed circuit board in which two or 
more electronic parts containing a light emitting device were mounted, and said liquid 
crystal display panel and said printed circuit board, and while having the through tube 
which said light emitting device penetrates, as for said printed circuit board, the 
electrode of said light emitting device and the electrode of other electronic parts are 
characterized by connecting with said printed circuit board in the opposite side, as for 
said transparent material of said printed circuit board. 



[0030] In (10) and (9), it is characterized by said printed circuit board being a flexible 
printed circuit board. 

[0031] Since the light entering surface of a transparent material is made to carry out 
the right pair of the light-emitting part of the light emitting device concerned and 
opposite arrangement can be carried out by the above (9) or the configuration of (10), 
without bending the printed circuit board which mounted the light emitting device, the 
above-mentioned light emitting device and other electronic parts can be connected to 
a printed circuit board at the same process at coincidence, and a man day can be 
reduced. Moreover, electrical installation with a liquid crystal display panel becomes 
easy by using a flexible printed circuit board. 

[0032] It is the liquid crystal display equipped with the transparent material prepared 
between (1 1), the liquid crystal display panel, the printed circuit board in which two or 
more light emitting devices were mounted, and said liquid crystal display panel and 
said printed circuit board, and said printed circuit board is characterized by for said 
two or more light emitting devices penetrating said through tube, and mounting them 
while it has two or more through tubes with an almost equal distance from the edge of 
said transparent material. 

[0033] In (12) and (11), it is characterized by having a positioning means to arrange 
correctly said through tube and said light emitting device. 

[0034] In (13), (11), or (12), it is characterized by said printed circuit board being a 
flexible printed circuit board. 

[0035] The above (11) The location of the light emitting device to the light entering 
surface of a transparent material can be regulated by contacting the positioning 
configuration where two or more light emitting devices were specially prepared to the 
common-law marriage of the above-mentioned through tube, or a through tube, by the 
configuration of - (13), distance with the light entering surface of a transparent 
material can be maintained to a design value, and generating of the brightness 
unevenness of the screen of a liquid crystal display panel can be controlled. 
[0036] In addition, the liquid crystal display panel used for this invention is not 
restricted to the so-called passive matrix, and is good by the liquid crystal panel of 
active matrices, such as a thin film transistor mold, and the liquid crystal display panel 
of other various methods. 

[0037] Furthermore, the light emitting device can be considered as the same 
configuration also with the liquid crystal display using a front light in the structure 
mounted in a printed circuit board. In this case, a transparent material is installed in 
the screen of needlessness or a liquid crystal display panel, and a printed circuit board 



is installed in the tooth back of a liquid crystal display panel. Moreover, the size of a 
liquid crystal display panel is also comparatively applicable also to the liquid crystal 
panel of large size not only in small sizes, such as a cellular phone and a Personal 
Digital Assistant. 

[0038] And it cannot be overemphasized that various modification is possible, without 
not limiting this invention to the structure of the above-mentioned example 
constituted and mentioned later, and deviating from the technical thought of this 
invention. 
[0039] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to the drawing of an example. Drawing 1 is the 
sectional view showing typically the important section for explaining the 1st example 
of the liquid crystal display by this invention. The auxiliary lighting system of this 
example installs LED8 in side edge 4A which is the light entering surface of the light 
guide plate 4 which consists of transparence plates, such as an acrylic board, as a 
light emitting device, and incidence of the synchrotron orbital radiation floodlighted 
from LED8 is carried out into a transparent material 4, and it makes it spread. By 
carrying out outgoing radiation of the light to the front-face side (liquid crystal display 
panel 1 direction) of the light guide plate 4 concerned on the way of [ this / 
propagation ], the surface light source which illuminates the liquid crystal display panel 
concerned completely from the tooth back of the liquid crystal display panel 1 is 
formed. 

[0040] The through tube 7 which the printed circuit board 5 was made to penetrate is 
made to penetrate, and LED8 is mounted. This printed circuit board 5 is a flexible 
printed circuit board. In the printed circuit board of this example, with the side which 
mounted LED8, a reverse near edge is bent on the liquid crystal display panel 1, and it 
connects with the electrode terminal currently pulled out by one substrate of the 
liquid crystal display panel concerned. In addition, the format which bends the edge 
contiguous to the edge of the side which mounted LED8, or the edge which mounted 
LED8, and is connected to the terminal of a liquid crystal display panel is sufficient. 
[0041] As for the thickness direction size of the transparent material 4 of this 
light-emitting part 8A, it is [ light-emitting part 8A of LED8 ] desirable from the use 
effectiveness of light to consider as the thickness contained in the thickness of light 
entering surface 4A of a transparent material 4. In this example, both are made almost 
equal. Other electronic parts 9, such as Drive IC, and resistance, a capacitor, are 
mounted in the printed circuit board 5, and LED8 is mounted from the same direction 



as other electronic parts of these, carries out the bridge of the electrode 8B prepared 
in the pars basilaris ossis occipitalis to a through tube 7, and is performing electrical 
installation with a printed circuit board 5, and immobilization. That is, the various 
components (LED8, other electronic parts 9) to a printed circuit board 5 serve as one 
side mounting. In addition, although a diffusion sheet and a prism sheet intervene 
between a liquid crystal display panel and an auxiliary lighting system, illustration is 
omitted here. 

[0042] Drawing 2 is the explanatory view of the example of a configuration of the 
printed circuit board in drawing 1 , and the top view which saw (a) from the liquid 
crystal display panel side, and (b) show the sectional view which met the A-A line of 
(a). Reference mark 9A is the mounting field of other electronic parts 9. It cannot be 
overemphasized that this mounting field 9A is not restricted to the illustrated part. 
[0043] By this example, the opposite arrangement of the light-emitting part of the 
light emitting device concerned can be carried out in the light entering surface of a 
transparent material, without bending the printed circuit board which mounted light 
emitting devices, such as LED, from the same side with other electronic parts in the 
part of a light emitting device, and a man day can be reduced. Moreover, electrical 
installation with a liquid crystal display panel becomes easy by using a flexible printed 
circuit board. 

[0044] Drawing 3 is an expansion perspective view for explaining the whole 1st 
example configuration of the liquid crystal display by this invention. Although placed 
between the necessary parts between each component by fixed means, such as a 
spacer and a double-sided tape, illustration was omitted in order to make an 
understanding easy. It is placed between the tooth backs of the liquid crystal display 
panel 1 by the prism sheet 2 of two sheets, and the diffusion sheet 3, and the 
transparent material 4 is arranged at the bottom. The printed circuit board 5 which 
carried out the real phase of the above mentioned LED or other electronic parts is 
located in the transparent material 4 bottom. 

[0045] And these liquid crystal display panel 1, the prism sheet 2, the diffusion sheet 3, 
a transparent material 4, and a printed circuit board 5 are contained by the mold case 
6 which is a case, and constitute the liquid crystal display of one. The field shown in 
the liquid crystal display panel 1 by the dotted line shows a viewing area AR, and is 
mostly in agreement with the lighting field of a transparent material. 
[0046] Drawing 4 is a sectional view which explains typically the important section 
configuration of the 2nd example of the liquid crystal display by this invention. 
Although the same reference mark as drawing 1 shows the same functional division, it 



uses the hard printed circuit board 50 by this example to the printed circuit board of 
the 1st example being a flexible printed circuit board. The connection between this 
printed circuit board 50 and the terminal of the liquid crystal display panel 1 uses 
flexible print sheet 50A for connection. 

[0047] Moreover, LED8 has the height in consideration of the thickness of a printed 
circuit board 50. Immobilization (connection) with a printed circuit board 50 is 
performed by the same electrode 8B as the 1st example. That is, LED of height 
according to the thickness of a printed circuit board 50 is used. 

[0048] By this example, the light entering surface of a transparent material is made to 
carry out the right pair of the light-emitting part of the LED concerned, opposite 
arrangement can be carried out, without bending the printed circuit board which 
mounted LED from the same side with other electronic parts in the part of LED, and a 
man day can be reduced. 

[0049] Drawing 5 is the explanatory view of the effectiveness by the mounting 
structure of LED to the printed circuit board which constitutes the auxiliary lighting 
system in the liquid crystal display of this invention, and (a) shows an important 
section top view in case (b) and (c) have a through tube for LED mounting in a printed 
circuit board, when it does not have the through tube for mounting of LED in the 
printed circuit board shown for a comparison. In addition, the through tube 7 in (b) and 
(c) is formed in the magnitude which makes LED8 penetrate almost without a backlash. 
[0050] As shown in (a) of drawing 5 , when not preparing a through tube in a printed 
circuit board 5, it is difficult for the light-emitting part of LED to make the light 
entering surface of a transparent material 4 carry out a right pair, and to carry out 
opposite arrangement. Therefore, the direction of incidence to the transparent 
material 4 of the synchrotron orbital radiation floodlighted from LED8 will become 
irregular as the arrow head showed, a transparent material 4 cannot irradiate the 
uniform illumination light at a liquid crystal display panel, but, as a result, display 
unevenness produces it on a liquid crystal display panel. AR shows a service area 
(effective lighting field) among drawing. 

[0051] On the other hand, as shown in (b) of drawing 5 , when the distance from the 
edge of a transparent material 4 forms two or more through tubes 7 for mounting of 
LED in a printed circuit board 5 in an almost equal location, the distance and its 
mounting posture with a transparent material 4 of LED8 are regulated by the through 
tube concerned, and the direction of incidence to a transparent material 4 becomes 
what gathered as the arrow head showed. Moreover, as shown in (c) of drawing 5 , it 
becomes possible from a transparent material 4 to design the illumination-light 



distribution which carries out outgoing radiation to a liquid crystal display panel to a 
desired pattern adjusting the distance D1 and D2 of two or more LED8 which receives 
a transparent material 4 in a light entering surface, i.e., by setting up the distance over 
the transparent material 4 of each through tube 7 according to the luminance 
distribution of a request of the transparent material 4 concerned. 
[0052] Drawing 6 is an explanatory view of the example of a configuration of LED used 
for the auxiliary lighting system which constitutes the liquid crystal display of this 
invention, in (a), a plan and (b) show a side elevation and (c) shows a bottom view. With 
light-emitting part 8A, this LED8 has heights 8C in the opposite side (tooth back), and 
has electrode 8B of the pair linked to wiring (electric supply wiring) of a printed circuit 
board. Electrode 8B is bridged to the component side of a printed circuit board, and 
light-emitting part 8A meets the light entering surface of a transparent material in the 
opposite side of a component side. In addition, the installation direction and 
configuration of this electrode are bridged not only to what was illustrated but to the 
printed circuit board 5, and just perform immobilization and electrical installation. 
[0053] Drawing 7 is a part plan explaining an example of the through tube formed in 
the printed circuit board used for the auxiliary lighting system which constitutes the 
liquid crystal display of this invention, and corresponds to the through tube which 
mounts LED explained by drawing 6 . This through tube 7 regulates that penetration 
location, and sets the distance over light entering surface 4A of a transparent material 
4 as a predetermined value while it has crevice 7A corresponding to heights 8C of 
LED8 shown in the abbreviation rectangle hole at drawing 6 and makes LED8 of 
drawing 6 penetrate. 

[0054] Drawing 8 is an explanatory view of other examples of a configuration of LED 
used for the auxiliary lighting system which constitutes the liquid crystal display of 
this invention, in (a), a plan and (b) show a side elevation and (c) shows a bottom view. 
This LED8 has crevice 8D in the direction (side face) parallel to the light entering 
surface of a transparent material 4, and has electrode 8B of the pair linked to wiring 
(electric supply wiring) of a printed circuit board. Electrode 8B is bridged to the 
component side of a printed circuit board, and light-emitting part 8A meets the light 
entering surface of a transparent material in the opposite side of a component side. If 
the installation direction and configuration of this electrode are also bridged to a 
printed circuit board 5 and can perform immobilization and electrical installation, that 
configuration and an arrangement location are arbitrary and good. 
[0055] Drawing 9 is a part plan explaining other examples of the through tube formed 
in the printed circuit board used for the auxiliary lighting system which constitutes the 



liquid crystal display of this invention, and corresponds to the through tube which 
mounts LED explained by drawing 6 . This through tube 7 regulates that penetration 
location, and sets the distance over light entering surface 4A of a transparent material 
4 as a predetermined value while it has heights 7B corresponding to crevice 8D of 
LED8 of drawing 8 in an abbreviation rectangle hole and makes it penetrate LED8 of 
drawing 8 . 

[0056] By LED of a configuration and the through tube of a printed circuit board which 
have a positioning means as shown in above-mentioned drawing 6 , drawing 7 or 
drawing 8 , and drawing 9 , the distance and the opposite posture of LED and the light 
entering surface of a transparent material can be easily set as a predetermined value 
correctly, and turbulence is not brought to the ON light distribution to a transparent 
material. Therefore, a liquid crystal display panel can be illuminated by predetermined 
distribution, and the image display of high quality can be obtained. 
[0057] Drawing 10 is a sectional view which explains typically the arrangement relation 
between a printed circuit board and LED which is other effectiveness by this invention, 
and the plot plan where (a) is equivalent to said drawing 14 for a comparison, and (b) 
show the typical plot plan of this invention. The numeric value in drawing is an example 
and a unit is mm. 

[0058] Here, size of the vertical edge of 0.6mm, light-emitting part 8A, and LED mold 
is set [ the thickness of printed circuit boards 5 or 50 / 0.2mm and whole LED8 
height ] to 0.2mm for the height direction dimension of light-emitting part 8A of 1 .0mm 
and LED8, respectively. As shown in (a) of drawing 10 , when LED is mounted in the 
field of a printed circuit board and the balance of the thickness direction (the vertical 
direction) of the ON light to the use effectiveness and the transparent material 4 of 
light which are floodlighted is taken into consideration, 1.0mm of the thickness of a 
transparent material 4 is a limit. In addition, considering balance, only 0.2mm minute of 
the upper limit of LED mold, thickness of a transparent material 4 is made thin and it is 
set to 0.8mm. 

[0059] since [ on the other hand, ] according to this invention shown in (b) of drawing 
10 it is made for the part of the LED mold which does not contribute to luminescence 
to be buried into a printed circuit board and the location of the edge of the 
light-emitting part 8A bottom (printed circuit board side) of LED8 can be close 
brought on the surface of a printed circuit board — the location of an edge — a 
printed circuit board front face — about — if it is made to do one, the thickness of a 
transparent material 4 will become possible [ decreasing to 0.6mm ]. Therefore, 
thickness which made LED and a transparent material one in this case can be made 



thin to 0.8mm, and thickness of the whole liquid crystal display including an auxiliary 
lighting system can be made thin. According to each example of above-mentioned this 
invention, high brightness without display unevenness or the liquid crystal display 
which made possible image display which maintained color balance can be obtained. In 
addition, even if it does not make the edge location of a light-emitting part in 
agreement with a printed circuit board front face, if LED is mounted in a through tube, 
it cannot be overemphasized that the effectiveness of thin-shape-izing is acquired. 
[0060] 

[Effect of the Invention] As explained above, according to this invention, the right pair 
of the light emitting device of an auxiliary lighting system and the light entering 
surface (side edge) of a light guide plate can be carried out correctly and easily, the 
brightness unevenness of the illumination light is reduced, and a deployment of the 
outgoing radiation light of a light emitting device can be aimed at. 
[0061] Moreover, use with the sufficient effectiveness of the incident light to a 
transparent material is attained, brightness can be improved, and the display 
unevenness of a liquid crystal display panel is reduced. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the important section for 

explaining the 1st example of the liquid crystal display by this invention. 

[Drawing 2] It is the explanatory view of the example of a configuration of the printed 



circuit board in drawing 1 . 

[Drawing 3] It is an expansion perspective view for explaining the whole 1st example 
configuration of the liquid crystal display by this invention. 

[Drawing 4] It is the sectional view which explains typically the important section 
configuration of the 2nd example of the liquid crystal display by this invention. 
[Drawing 5] It is the explanatory view of the effectiveness by the mounting structure 
of LED to the printed circuit board which constitutes the auxiliary lighting system in 
the liquid crystal display of this invention. 

[Drawing 6] It is the explanatory view of the example of a configuration of LED used 
for the auxiliary lighting system which constitutes the liquid crystal display of this 
invention. 

[Drawing 7] It is a part plan explaining an example of the through tube formed in the 
printed circuit board used for the auxiliary lighting system which constitutes the liquid 
crystal display of this invention. 

[Drawing 8] It is the explanatory view of other examples of a configuration of LED 
used for the auxiliary lighting system which constitutes the liquid crystal display of 
this invention. 

[Drawing 9] It is a part plan explaining other examples of the through tube formed in 
the printed circuit board used for the auxiliary lighting system which constitutes the 
liquid crystal display of this invention. 

[Drawing 10] It is the sectional view which explains typically the arrangement relation 
between a printed circuit board and LED which is other effectiveness by this invention. 
[Drawing 1 1] It is the perspective view which explains typically the whole auxiliary 
lighting-system configuration in the conventional small information terminal. 
[Drawing 12] It is the explanatory view of the example of installation structure of LED 
which is the light source of the auxiliary lighting system in the conventional small 
information terminal. 

[Drawing 13] It is the sectional view which explains typically the example of an 
important section configuration of the example of a proposal of the auxiliary lighting 
system in a small information terminal. 

[Drawing 14] It is the sectional view which explains typically the example of an 
important section configuration of the liquid crystal display for explaining the trouble 
in drawing 13 . 

[Drawing 15] It is the sectional view which explains typically the example of an 
important section configuration of other examples of a proposal of the auxiliary 
lighting system in a small information terminal. 



[Description of Notations] 

1 Liquid Crystal Display Panel 

2 Prism Sheet 

3 Diffusion Sheet 

4 Transparent Material 

4A Light entering surface (side edge) 

5 Printed Circuit Board 

6 Mold Case 

7 Through Tube 

8 Light Emitting Device (LED) 
8A Light-emitting part 

8B Electrode 

9 Other Electronic Parts 

10 Reflective sheet. 
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